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agree that there is a strong charm in 
that delicacy of conversation that pro- 
ceeds from a fine discernment, but 
such a charm must be only sometimes 
tabled, like luxuries which ought not 
to compose our constant food, and 
which it not prepared by a judicious 
hand are much more disgusting than the 
plainest food. We are naturally dis- 
gusted at every instance of affectation, 
and those who act simply accoiding to 
their nature and education are sure 
to please, 

Mux A. I believe you are right, for 
I have often been uneasy v. hen Mr. 
J. was going out of his depth in wis- 
dom, or attempting to fly through the 
delightful regions of sentiment* Q. 

For ike Belfast Monthl y Magazine. 

APPENDIX N0. 5. TO 1Hfc REPORT OP 
THJS.COMM1TT8E FORTHE IMPROVt.' 
M6NT OP ROADS, &C 

Extract of a Second Letter from Mr, 
Edgeworth, dated 1st May, 1808. 
IHAIS'K you for the report of 
your committee, of' w,hich, as I 
said in my former letter 1 had ob- 
tained a glimpse at Mr. Foster's. 
1 see that Mr. Cumming has developed 
the bad properties of conical wheels 
in a manner perfectly distinct. Ihis 
was done befoie by M". Camus, in the 
memoirs of the French Academy, 
whi< h he afterwards republished in a 
book called "Forces mouvantes," m 
1722 (in which book, by the by, 
there is an excellent menwire on the 
ditfeient modes of paviug) but Mr 
(JummingY method of shewing the 
effect ot conical wheels on the mate- 
rials of the road, by means of what 
he calls Frtction-bars, is new and 
extremely ingenious. 

Mr. Kussel's objections are complete- 
ly -answered in Mf. Cumming's second 
paper, m which, with his usual good 
*ense, and witli uncommon candoui, 
he accedes to the truth of all Mr. 
Kussel's facts, and to his- conclusion, 
that he was a loser by using cylm- 
ducal wheels- Wheievei cjliudncal 
v. heels are introduced upon fiet.h 
biokett stones, or upon roads that are 
highly tr.unked or much sloping, the 
wag,guiiei will alwa>s lose, because 
the waggon is employed in this in- 
stance not as a "machine the best a- 
dapied tor transporting loads, but as 



a machine for levelling or rolling roads. 
The pietended conical wheels are, in 
reality, nanow wheels, with the oc- 
casional assistance of the remainder 
of the bioad wheel, which prevents 
it (torn sinking in between the, loose 
stones, and act like Mr. Milton's 
idle wheels. 

You observe that Mr. Jessop and 
Mr. Milton, and eveiy body of science 
ate of one decided opinion upon the 
subject ; Mr. Milton has clearly stated 
the object, which peculiarly lies be- 
fote your committee, not to encotnage 
bad cainages upon bad roads, but 
first to make the roads good, and then 
to accommodate to them carnages the 
most convenient for the hoises, the 
earner, and the roads. 

1 believe that if such roads were 
made, the best carriages which could 
be then employed would be, very 
light toui wheeled waggons, the pails 
ot which may be much slighter, be- 
cause, when the roads are good they 
,wiil not be liable to injury from ob- 
stacles or jolts. The timber and iron 
of a waggon that carries three ton 
need not be half as heavy as what 
carries six. The weight upon these 
cainages should be limited, by restrict- 
ing the number ot horses to four, ex- 
cept where great pieces of timber, ca- 
bles or machinery, are to be transported, 
The limiting the number ot horses 
will be fai preferable to the employ- 
ment ot v. eighing engines. In ceitam 
hilly countt les, the commissioneis of 
the turnpikes may permit a fifth hoise. 

The axle trees should be perfectly- 
straight; the wheels should be made 
with spokes oblique in ditfeient di- 
rections, alternately ; the wheels shuul d 
be six inches wide on the sole, and 
rounded off a little at the edges. 
1 he hind "and four wheels should roll 
in ditfeient paths, which, upon peifect- 
ly good roads, would be no ways 
inconvenient. The edges of the wheels 
should be rounded ott to permit tnem 
to quit the giound more readily, and 
to ..void cutting the road when any 
accidental circumstance raises one side 
ot the carnage higher than the other. 

Mr Banuott has proposed to try 
experiments upon common roads with 
tiutks drawn by men; so far as the 
force tequisite to draw the carriage is 
concerned, this is a fauer experiment 
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than is tried by horses ; but no ex- 
periment tried by models can be so 
satisfactory to the common sense of 
mankind, as experiments tried by 
waggons of full size upon aiealioad. 
For this purpose, it ought perhaps 
be advisable to select half a mile of 
gome great load near London that 15 
sufficiently broad ; to divide it into two 
paits by posts and rails, to leave, one, 
side to the oidinary mode of iepair, 
and to make the other side perfectly 
flat, and of the best materials; and 
to render it smooth and compact by 
rolling it before carriages a^e admitt- 
ed to run. At the ends of this experi- 
mental toad, there should be tempo- 
rary houses with bars, and no waggons 
or carts with any but cylindrical 
wheels should be permitted to pass, 
nor should any long coaches be ad- 
mitted. During the month of January, 
for instance, two or moie waggons 
of the constmction already drsciibed, 
loaded with thiee ton each, drawn 
by four horses, should be constantly 
employed. The going and returning 
of these waggons on this road would 
be equal, perhaps, to the tiaffic on 
the common road; it the number of 
waggons here mthtioned would not 
be equal to the traffic on the open 
pait of the road, such a number 
should be employed as would make 
it so. At the end of this month the 
road should be opened to common 
carriages, and their effect during the 
enduing month would deteimine the 
question. If the expense is objected 
to, by whom can the objection be 
made ? — not by the rich, for good 
roads ate amongst the greatest luxuues 
they can possibly enjoy ; not by the 
poor, foi the necessanes ot life would 
come cheaper to raatket ; the saving 
of horses is the saving of food ; and 
no ingenuity of political ceconomy 
in England can make it indifferent 
to the people, whether the land is 
«mployed to produce wheat or oats. 
Such a road, of such a breadth as I 
speak of, would cost four hundred 
pounds ; and would, aftei the experi- 
ment, continue to be serviceable, so 
that the money would not be thrown 
•way. The waggons and horses would 
be saleable commodities, and the 
real expense would be ultimately le- 
tluoed to the support ot these horses/ 



to their wear and tear, and that 
of the machinery, to the hire of the 
drivers, and ot one person to super- 
intend the experiment; the whole of 
which would, i think, be covered 
by four hundred pounds more. 1 for- 
got the expense ot the posts and the 
railings; th|y might indeed be sup- 
plied by hurdles, which are also sale- 
able. The object then might be 
probably completed for a thousand 
pounds. If the committee were to 
offer a premium for the discovery of 
a better metiiod of laying out a thou- 
sand pounds, 1 apprehend that their 
premium would not veiy soon be 
claimed. 

In 1770, I presented to the Society 
of Arts, a scneme for a splinter-bar 
furnished with a spring and an index, 
so as to point out'tne force employed 
by horses. 'I his was afterwaids, in 
my absence, put in execution, and 
tried m^ ploughing, and was found 
not to succeed, ' because its vibratoiy 
unequal motions could not'be summed 
up. But 1 know a method of de- 
teimining, with the utmost exactness, 
the comparative ease with, which any" 
twofuti grown waggons may bediawn ; 
but I uo not cliuse to communicate 
it; and one of my reasons for not 
mentioning it, is, lest it should be 
used in piefeience to the large ex- 
periment 1 have proposed. 

Indeed, without an experiment of 
this sort, that should be open for a 
leugth of time to the inspection of 
all people, to carriers and wheel- 
wnghts, as well as to theoiists; and 
senators, the public mind will never 
be completely satisfied, And it is now 
wed known, to the good sense of 
legislator, that the public opinion, 
should accompany, if not precede, 
municipal regulations. 

As your committee has a recess, 
I take the opportunity ot adding 
some experiments to. justify the opmi- 1 
ons I gave in my former letter ; 
and as I have learned fiom long ex- 
perience, and know it to be the com- 
mon sense of mankind, that mechani- 
cal experiments- made with models 
are satisfactory, not only in propoition 
to then- niceness and accuiacy, but 
also in proportion to the degree 111 
which' they appioach to the reality of 
what they are intended to represent, 
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I hope that you will not think the 
following expenments supeifiuous. 
'Iney weie tried with great caie,.and 
without any wish to suppoit any 
particulai theory or opinion. 



Experiments on Cylindrical and Conical 
Wheels. 

Having on a former occasion (vol. 
2, 1 rans. of B. J. Academy, 1788) 
tried experimtnts on carnages in a 
iviamiei similar to that which Mr. 
dimming has employed, namely, 
by measuring the vis meitis lemain- 
jng in a carnage alter a given 
ioice had been applied to it, 
and after it had overcome a given 
resistance; 1 had reason to think, 
that doubts might occur as to the 
conclusions foimed horn sucn ex- 
periments, and I theiefoie preferred 
the direct application of weight as 
the measuie of resistance. 

At tue same time, v l observed, that 
all the experiments tried by Camus, 
and those that 1 had seen in public 
lectuves, and particularly in a set of 
experiments tried befoie" the society 
for the encouragement of arts and 
manufactuies, the times of the des- 
cents of the weights employed were 
not taken into consideration. So 
that if it were required to ascer- 
tain which was superior of two models 
of can lages, to be drawn at the rale 
of ten miles an hour upon a table 
16 feet long, it would be found 
that no weight that could be applied 
would draw either of them at tnat 
rate; because the weight, even with- 
out any incumbrance, could descend 
only sixteen feet in a second, and 
not so mm h if it were counterbalan 
ced by the smallest weight or ie» 
sistance. And seeing that a similar con- 
sideration should be attended to, where 
velocity was made the standard of com- 
paitson, I constiuctedan apparatus in 



which the velocity was regulated by 
a vane impinging against the air, so 
that after a few turns of a cuculating 
axis, the motion of the descending 
weight asquued no fresh velocity. 
By these means, when experiments 
were to be tried upon the resistance 
afforded to any bodj, the motion could 
be measured directly by the weight 
requned to continue the velocity of 
the body in question uniformly the 
same, notwithstanding the lesistance 
to which it was exposed. 

1 have now applied such an appara- 
tus, to determine the lesistance oc- 
casioned upon given roads by the 
ditfeient construction of wheels. 

'lbe descending weight was made 
to move uniformly by a vane striking 
against the air. It required a weight 
of four pounds to give this vane a 
velocity that would permit' the scale 
that held the weights to descend at 
the rate of thirty feet in ten seconds. 
Which is neatly the rate at which a 
common waggon travels. The road on 
which the carriages moved, was made 
to represent as nearly as might be 
a common roarj, the parts of which 
should be in propottion to the size 
of the wheels of the model. The car- 
riage was double the size of that used 
by Mr. Gumming. Wheels 8| inches 
diameter, fout inches in breadth, and 
10$ asunder; the axle-trees were turn- 
ed in a lathe, and weie fitted in 
brass boxes. The arms .of the axle- 
trees quite straight, and nearly of the 
same diameter at the shoulder and at 
the hnch-pin.. 

The weight of the carriage and the 
load together was sixty pound, double 
the weight employed by Mr. Gum- 
ming. The rims of the conical wheels 
were made to deviate from cylinders 
in ihe same proportion as those men- 
tioned by Mr. Gumming, so as to 
preserve an analogy between lus 
txpenments and mine. 



